Front-end recovery of protein from lignocellulosic biomass and its effects on chemical pretreatment and enzymatic saccharification.
Front-end protein recovery from biomass at different maturities, and its effects on chemical pretreatment and enzyme hydrolysis of partially deproteinized fiber were investigated. The protein recovery from alfalfa and switchgrass biomass using sodium dodecyl sulfate and potassium hydroxide treatments was ~50-65 % of initial biomass protein. When hot water was used as extraction media, the protein recovery was 52.9 and 43.7 % of total protein in switchgrass and alfalfa, respectively. For any treatment, relative protein recovery was higher from switchgrass than from alfalfa. Only approximately half the total protein was recovered from relatively mature (early fall) biomass compared with midsummer harvested biomass. When protein was recovered partially using sodium dodecyl sulfate or potassium hydroxide, and leftover fiber pretreated, aqueous ammonia pretreatment removed 58.5-60.1 % of lignin and retained more cellulose in the fiber compared with acid pretreatment (nearly no lignin removal). Protein removal was helpful in the enzyme digestibility of fibers. Delignification of ammonia pretreated partially deproteinized alfalfa fiber was in the range of 34.4-45 %, while dilute sulfuric acid did not remove lignin effectively. Overall, the higher delignification and enzyme digestibilities were observed in aqueous ammonia pretreated partially deproteinized alfalfa fibers regardless of biomass type.